Public Health Investigations of Hazardous Organic Chemical Waste Disposal in the United States
by Robert Levine* and Dale D. Chitwood* Despite marked national concern, the number of published public health investigations of organic chemical hazardous wastes is small. Moreover, the extant literature provides little or no convincing evidence, either positive or negative, as to the question whether waste sites are harmful to human health. In this review, available literature is characterized as to time, place, and person. The majority of studies began 2 years or more after the end of exposure and 10 years after the start of exposure. Vast geographic areas of exposure have never been investigated. The number of study subjects evaluated has generally been too small to detect rare but important effects. The most common determinant of sites chosen for investigation has been the concern of local citizen groups. Several hypotheses are advanced to explain this pattern: (1) methodologic and logistic difficulties; (2) extensive litigation surrounding many waste sites; (3) governmental reorganization which transferred environmental health from public health authority in the 1970s; and (4) the presence of forces which have worked to block active community diagnosis.
Investigations
While concern over the potential hazards of chemical waste disposal has reached a high level over the past two decades, the number of waste disposal areas subjected to epidemiologic scrutiny has been small. Moreover, there has yet to be established either a substantial link between organic chemical hazardous waste sites and serious chronic disease or convincing evidence that the sites are benign. In part, both the small number of investigations and the paucity ofmeaningful results may be related to logistic and methodologic problems which need to be overcome (1) .
At the same time, there is a need to describe the social and professional milieu in which most of the current investigations have taken place, that of public health. George Rosen, writing in the preface to his history of this discipline pointed out the origins of public health developed from, "A recognition of the signal importance of community action in the promotion of health and treatment of disease" (2) . Moreover, public health has traditionally been regarded as a medical discipline, with a charge to diagnose and treat community health problems (3) . In order to address the dichotomy between the traditional role of public health investigations and the apparent failure to fill this role with respect to hazardous wastes, this review will endeavor to describe (15, 16) (17) (18) (Continued) 16 sites, concerned residents were cited as the initiators of the investigation. Four of these nine cases of citizen concern related to unpleasant smells or tastes associated with the waste site; two were related to a fire and/or explosion at the dump site; one occurred as a result of queries to public health agencies about local cancer rates in the wake of early Love Canal reports; one followed local gardener's suspicions about free sludge supplied by a local chemical company, and one was precipitated by the observation of small animal deaths in a rodeo arena following the spraying for dust control. Among the seven sites for which residents' complaints were not cited, four were attributed to EPA monitoring data, two were associated with the discovery of chemicals in the food chain, and one with the serendipitous occurrence of an illegal dumping episode and an ongoing research study. Almost without exception, the health agencies responsible for the ultimate investigation were not cited as originators of the community action. Finally, while it is not possible to reconstruct the role of litigants in the initiation of these investigations with the documents at hand, at least five of these sites are associated with major legal action (4). The most common methodology among these studies has been the cross-sectional survey (seven sites). Prospective methods have been used in five cases, while case-comparison studies were used at two sites. At one site, a nonrandom, door-to-door survey and in one other case, a pilot investigation using volunteers was done.
Methods and Results of Public Health Investigations
The number of subjects involved has been, with few exceptions, quite small. This problem has been noted in several reports as a caveat for negative results. Specifically, five investigations have involved fewer than 100 exposed participants. Among the remaining sites, seven involved between 100 and 500 exposed, one included 1472 townspeople, and one included 3639 persons. One Love Canal study which endeavored to interview as many residents of the area as possible was not available for this review, so the exact number of subjects is unknown (11) . Of those Love Canal reports which are available, fewer than 50 exposed persons were involved in the recently reported cytogenetic analyses (8) , while 220 births were analyzed in a second study (10) .
To date, none of these public health investigations has produced a convincing link between hazardous waste exposure and serious adverse health effects. On the other hand, they have also failed to establish the benign nature of these disposed chemical wastes. In fact, several positive associations have been suggested. Specifically, one Love Canal study noted decreased birth weight among children of exposed parents and another has raised the question of association with spontaneous abortions; slower physical growth of children has also been mentioned (11) . Among those investigations with measurements of circulating PCB and/or DDT, statistically significant positive correlations have been found between PCB and circulating triglycerides, (15) PCB and cholesterol, (15) DDT and cholesterol, (16) and both DDT and PCB with gamma-glutamyl transpeptidase (15) . PCB has also been positively correlated with both systolic and diastolic blood pressure as well as hypertension (16) . In contrast, PCB in breast milk was not found to produce a measurable adverse effect on exposed infants (26) . Another study of chlorinated organic compounds found transitory liver damage associated with exposure to a site containing carbon tetrachloride, hexacyclopentadiene, and hexachlorobicycloheptadiene (18) .
Finally, several reports have noted an increased frequency of complaints related to eye, respiratory, skin, and/or joint irritation as well as menstrual symptoms, and one investigation has stressed the impact of such symptoms, as well as the offensive odor associated with the waste site, on the residents' quality of life. On an anecdotal basis, individuals' sense of well being seemed to improve when they left the area (12) .
Comment
There has been no shortage of published scientific literature relating to hazardous chemicals during the past two decades. The Chemical Substances Information Network, (Washington, DC), for example, has access to 400 data bases with thousands of articles concerning this subject. And yet, public health investigation of hazardous waste disposal has yielded a vanishingly small crop of peer reviewed work. Moreover, the investigations available for discussion are uniformly unconvincing about whether or not organic chemical hazardous waste sites are harmful to people. This dearth of information defines an epidemic of silence, one which is consistent with the interpretation that public health agencies have been able to offer little substantive advice pertinent to the public health in a area which is clearly of great community concern.
At least four hypotheses can be considered regarding possible explanations for the silence of public health investigators. One, the inherent difficulties in conducting such studies, was alluded to at the beginning of this review (1) Central to the dichotomy between community concern and pallid public health response may be the striking imbalance apparent in the origination of public health investigations. In most cases, agencies have responded to requests for investigation, but have not performed in an active investigative manner. What is, in most other instances, a traditional medical role, has been all but eliminated from this aspect of public health. Specifically, neither public health nor environmental agencies have taken a primary, active role in choosing diagnostic targets (that is, the sites which are selected for study). As such, it is hardly surprising that many of the selected populations have not been particularly suited to epidemiologic purposes. The inefficient use of public funds inherent in the investigation of sites selected may be necessary, but that this type of investigation should comprise the bulk of scientific output for over 20 years is disturbing.
None of the three previously mentioned hypotheses (difficulties of methodology and logistics, extensive litigation or the lack of public health authority) is sufficient to explain completely the nearly exclusively reactive response of public/environmental agencies to community concern about hazardous waste sites. The methodologic approaches discussed elsewhere at this workshop, for example, have not arisen de novo in 1984. Also, litigation, while it may make some studies more difficult, should not prohibit an aggressive pursuit of public health investigations. Finally, it has not seemed to matter which agencies have primary authority ("environment" or "public health"). The passive mode has been all-pervasive. It is therefore necessary to hypothesize that other forces may be working to block active community diagnosis. One possible source has been suggested by Adeline Levine in her work concerning the Love Canal.
She argues that public scientists may be, "Reluctant to generate findings that have social or economic consequences with which they are not prepared to deal" (29) . Under the conditions of such an hypothesis, even the most ingenious methodologic solutions would be difficult to implement. Other hypotheses could be offered. For example, public agencies may have been given the responsibility for active inquiry, but neither the investigative authority nor the resources to adequately perform such a function; human study may have been given a low priority relative to toxicologic study by public agencies. Whatever the reason, however, it seems clear that two decades of operation in a predominantly passive mode have failed to make satisfactory progress towards answering a question of major community interest and public health consequence. A more balanced approach, allowing for both reaction to specific community complaints and active identification and pursuit of important community diagnostic targets, would be more in keeping with the traditional charge of public health and would enhance the likelihood of achieving more meaningful results.
